From the aerial parts of Origanum syriacum, three new monoterpene glucosides thymoquinol 2, (4) 
Introduction
Origanum syriacum L. (Lamiaceae) is an aromatic, herbaceous and perennial plant growing wild in the Sinai Desert of Egypt (Tackholm, 1974) . The essential oils and the constituents of many Origanum species have been intensively studied (Sendra et al., 1980; Ravid et al., 1983; Akgul et al., 1987; Harvala et al., 1987; Halim et al., 1991; Afsharypuor et al., 1997) . In folk medicine, Origanum species are used as powerful disinfectants, flavouring agents, in perfumes and in scenting soaps (Gunther, 1949; Chiej, 1984; Kotb, 1985) . It was reported that thymol and carvacrol represent the major constituents of the essential oils of Origanum species (Sarer et al., 1982) . From Egyptian majorana (Origanum vulgare), arbutin and methyl arbutin have been already isolated and quantitatively estimated (Assaf et al., 1987) . The present study deals with isolation and assignment of three new and two known monoterpene glucosides from the aerial parts of Origanum syriacum L.
Results and discussion
The ethanolic extract of the aerial parts of O. syriacum was deffated with CH 2 Cl 2 and the aqueous layer was subjected to a column chromatography of Diaion HP-20. The methanol eluate was repeatedly chromatographed on columns of silica gel and then by MPLC and HPLC to afford 5 glycosides.
The structure of compound 1 was determined as thymoquinol 2-O-b-glucopyranoside while that of 2 was identified as thymoquinol 5-O-b-glucopyranoside previously isolated from Schisandrae chinensis (Yahara et al., 1993) . The enzymatic hydrolysis of compounds 1 and 2 produced thymoquinol as aglycone (1a). In general, this is the first report for isolation of compounds 1 and 2 from family lamiaceae. The molecular formula of compound 3 was deduced as C 22 H 34 O 12 from HR FAB-MS spectrometry (see Experimental). The enzymatic hydrolysis of 3 gave also the aglycone 1a.
13
C NMR spectrum (Table 1) and DEPT experiment of 3 displayed the presence of two unsubstituted b-glucopyranosyl units from the signals at 104.0 (C-1, 1 0 ); 75.1, 75.0 (C-2, 2 0 ); 78.6 (C-3, 3 0 ); 71.3, 71.4 (C-4, 4 0 ); 78.7 (C-5, 5 0 ) and 62.4 (C-6, 6 0 ) (Bradbury et al., 1984) together with 10 carbon signals for the aglycone as follows: 3 methyl groups ( 16.4, 23.3 and 23.2), 3 methines ( 119.1, 114.9 and 26.8) and 4 quaternary carbons ( 152.3, 150.9, 137.0 and 126.2) . Comparison of the 13 C NMR data of 3 with those of 1, 2 and 1a (Table 1) revealed that compound 3 is a bisdesmoside and its aglycone is 2,5-disubstituted thymoquinol. From 1 H NMR spectrum of 3, the two singlets at 7.60 and 7.50 were assigned for H-3 and H-6, respectively (Metwally et al., 1986) www.elsevier.com/locate/phytochem multiplet at 3.80 together with two methyl doublets at 1.26 and 1.21 were obvious for H-8, 9 and 10, respectively and the methyl singlet at 2.40 was assigned for H-7 (Laswell et al., 1977) . The b-configuration of the glucopyranosyl units was deduced from the coupling constants (6.8, 7. . Consequently the structure of compound 3 was assigned as thymoquinol 2,5-O-b-diglucopyranoside.
The molecular formula of compound 4 was deduced as C 22 H 34 O 11 from HR FAB-MS spectrometry (see Experimental). 13 C NMR spectrum (Table 1) and DEPT experiment of 4 displayed the presence of one unsubstituted b-glucopyranosyl unit from the signals at 106.
0 ) and 62.4 (C-6 0 ), one substituted b-glucopyranosyl unit from the signals at 100.1 (C-1), 83.4 (C-2), 78.1 (C-3), 71.1 (C-4), 78.3 (C-5) and 62.2 (C-6) (Bradbury et al., 1984) together with 10 carbon signals for the aglycone as follows: 3 methyl groups ( 16.3, 24.3 and 24.0), 4 methines ( 130.7, 119.8, 112.8 and 34 .2) and 3 quaternary carbons ( 156.4, 147.9 and 124.9) .
1 H NMR spectrum of 4 revealed the presence of one methyl singlet ( 2.5) and two methyl doublets ( 1.15 and 1.16) assignable for Me-7, 9 and 10, respectively. Moreover, the two doublet signals at 5.5 and 5.6 (J=7.6 and 7.2 Hz, respectively) deduced the b-configuration of the glucopyranosyl units. 13 C NMR signals of the aglycone were similar to those reported for carvacrol (Zechmeister, 1979) . The downfield shift of C-2 ( 83.4) of the inner glucopyranosyl residue indicated its substitution with the terminal glucopyranosyl unit at this position (Bradbury et al., 1984 
The molecular formula of compound 5 was deduced as C 16 H 28 O 7 from HR FAB-MS spectrometry (see Experimental). 13 C NMR spectrum (Table 1 ) and DEPT experiment of 5 displayed the presence of one bglucopyranosyl unit from the signals at 97.9 (C-1), 75.3 (C-2), 78.1 (C-3), 71.9 (C-4) 78.5 (5) and 62.7 (C-6) (Bradbury et al., 1984) together with 10 carbon signals for the aglycone as follows: 3 methyl groups ( 16.9, 21.4 and 21.2), 2 methylene groups ( 33.1 and 25.2), 3 methines ( 123.4, 72.8 and 34.1) and 2 quaternary carbons ( 143.4 and 79.8). The carbon signals at 72.8 and 79.8 indicated the attachment of two hydroxyl groups to these carbons (Breitmaier et al., 1987) . On the other hand, 1 H NMR spectrum of 5 revealed the presence of one methyl singlet ( 1.5) and two methyl doublets ( 0.87) assignable for Me-7, 9 and 10 respectively. The broad singlets at 5.5 and 4.7 were assigned for H-2 and 3 respectively proving the attachment of the hydroxyl groups to C-3 and C-4 of the aglycone together with the location of the double bond between C-1 and 2. Furthermore, comparison of 13 C NMR spectrum of 5 with p-menth-1-ene-4-ol confirmed the location of the hydroxyl group at C-3 of 5 from its downfield shift to 72.8 (Zechmeister, 1979) . Moreover, the one proton multiplet signal at 3.9 in the 1 H NMR spectrum of 5 was interpreted for H-8 while the four protons multiplet at 1.8 -2.2 was assigned for two methylene groups (H-5 and 6). The doublet signal at 5.16 (J=8 Hz) deduced the b-configuration of the glucopyranosyl unit. The attachment of the b-glucosyl moiety to C-4 of the aglycone was based on the downfield shift of this carbon ( 79.8) in addition to the upfield shift of the anomeric carbon of the glucosyl unit ( 97.9) that is characteristic for the attachment of the glucosyl moiety to a tertiary alcohol (Zhou et al., 1981; Mohamed et al., 1994) . In general, the absolute configuration of the chiral center C-3 could not be determined because of the location of both a double bond and a quaternary chiral center ( 
Plant material
The aerial parts (stems and leaves) of O. syriacum L. (Lamiaceae) were collected from Saint Kathrine, Sinai desert, Egypt in May 1997. The plant was identified by Dr. Salah El-Naggar, Department of Botany, Faculty of Science, Assiut University, Assiut, Egypt. A voucher specimen is deposited at the Herbarium of Department of Pharmacognosy, Faculty of Pharmacy, Assiut University, Assiut, Egypt.
Extraction and isolation of compounds (1-5)
The air-dried powdered aerial parts of O. syriacum (2 kg) were extracted with 70% EtOH. The dried ethanolic extract (450 g) was suspended in H 2 O and deffated with CH 2 Cl 2 . The aq. fr. was applied to a column of Diaion HP-20 and eluted with H 2 O, MeOH and acetone successively. The MeOH eluate (30 g) was chromatographed by silica gel CC using CH 2 Cl 2 -MeOH-H 2 O (85:15:1) and finally with (70:30:3) to give 5 fractions. Fraction 2 (500 mg) was separated by MPLC on RP-18 using 65% MeOH and HPLC using ODS column and solvent I to afford compounds 1 (white powder, 90 mg), 2 (white powder, 40 mg) and 5 (white powder, 15 mg). Fraction 3 (350 mg) was subjected to HPLC using first ODS column with solvent II and then Polyamine column with solvent III to give compounds 3 (white powder, 60 mg) and 4 (white powder, 40 mg).
Compound (1)
Thymoquinol 2 (1H, m, H-8 ), 1.80-2.20 (4H, m, H-5 and 6), 1.50 (3H, s, H-7), 0.87 (6H, d, J=6.8 Hz, Me-9 and 10).
Enzymatic hydrolysis of compound 1
Compound 1 (20 mg) was dissolved in 0.5 ml MeOH and a solution of b-glucosidase (100 mg) in 20 ml water was added. The mixture was extracted with diethyl ether (3 times Â20 ml) after stirring at 37 C for 2 days. The combined ethereal extracts were evaporated and the residue was purified by HPLC using 95% MeCN on polyamine column to afford the aglycone 1a (6 mg). Compounds 2 and 3 have been subjected to same procedure as 1 to afford the aglycone 1a.
